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Prof.W;Tmabbiaydwski

TEZ PRESENT STATE AND DEVELOPLENT PROSPECTS
OF INQRGANIC AND PUYSICAL CHLATSTRY IN POTAND

e

Xt pass a 11 yoars sinco 1948 when the first post—War

Congress af the Polish Chemical SOOluty was held in Wrockaw,
Aftor ¥ho wap time, so tragis for thc Polish scicnec, thero
met ehomists to rovtaw thvir first scanty rosults of work
wnloa they have just rﬂsumod

The ﬁ?“S“nt Jubilce Congress oeineides W1th the 15th ann1~
vorsary of rostoration of tho now sooial order in Poland, |
This is a suf¢iclcnuly long perxod far the chs mi oal, scicnecs
being in dynamical &CVulﬁpment as to make an ascount of its
 Progress and achievoments as well as to present an ocutlook
.for its furth or dovelepucnt, Joﬁevcr, it is not pbssiblo te
doeal with ehocmistry as a whole in onc ‘lecturc, Therefore I had
to rostrict the subjeet to two basic branches whieh ‘arc inor—

ganie and physical'chemistry only - witlhout analvtinal and.

anplied Olumlery‘~’and even in thosec ioalas gust to the more
imoortant acuicvenants, ‘

In tao po riod of 1919 - 19)9 ‘scveral outrazing ohemists
aetod in this Ilcla. uwajority ef thqm,}liko JabZezyfiski, Za—
widski, Zawadsldi, Szyss mkowski, Centnerézﬁor, Glixelli, ToX=
toguko, iiaska, Sekier, and recently .4i> ‘obgdzld arc no lenger
-allVO. In many cascs also most of their co-~workors met thoir

death during the war time, Thus in 1945 the situation in Polish
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chemiétry wag exiromely difficult..

Degnite those 1055@3, whel colnariac the 3ré—war 20 years?
period with the last 15 years, a strikinsg pro-ress is-observ~
ed: the base for dzvelop:ent of fundamental cheical researéh
has been considefably enlar-cd as well at Universities and
Technologicai Institutes where the nunber of Chairs haﬁ been
at least double@, as in the'rolish Aczdenty of Séionces where
a new Institute of‘Physical Cheristry has “een created, Thug
the number of the research staff increaced several tines, In
that new poriod their activity in physical and analytical che~
mistry was also evident from neveral meectince, like the Rlectro-

chemical /1955/, Polarosranhical 18567, Chromatozrashical,

aad vt Teotine devoidd fo kiznetics and chenical ca~

talysis 1958/,

To rresent the vesults of our Testarches it was necessary
t anelyse 8 creav number of publications, which only in “Rocgz-
niki Unemii- anl ihe “wlletdin of Polish'Acadewy of Sciences
amounts to 700 paners, and to arrange then accerdintly to de-
finite osections, To start with T ari’ woing to speak.about the
chemical gynthesis,

In this branch the fundamental regcarches in chenistry of
rhozphorus were continued by i'i¥obedzki and Holitowska /Warsaw/,
They dealt with: 1/ condensation of phosphoric acid into hypo-
phogphoric acic, findinz thereby that it can be Tormed only
throush the uanstable e~form of phosphoric acid, This irs becauae

the o-forn can be easily deeclectronized while the g '-form has

very stable tetfacoorainative saturation of the ecentral phosphow
rus aton, 2/ condencation of orthopﬁosphatos into pyrovhosnhates,
3/ pyrolysis of hynophosphate /Na2H2P206f1nto hrpophosnhite
{H32H23205/, The courze of these »rocecssss wag explained by
howolysiz, i.es by the -iechania: of radical decomposition of
molecules of a chermical compound, Sinilar meechanism was civen

as well for autoredoxidation of godium hypophosphite /EaHQPoz/,
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,metabisﬁlphite /Na28205/ és for éxplanatioﬁ of the oxidizing
action of sodiuwam hydrozide on hynonhosnhite which then rele-
ases hydrozen and forms phouphite. /Wicczffirski - .Warsaw/.

Systematical roscarches on the syathesid &nd the chemical
and physical pfoperties of nixed ethyl-phenyl esters of ortho-
silicic acid were carried on by Rodziewicz /Cdafisk/, who de~
seribed - among others - a new wmetiod of their synthesis in
the zaseous phase, He succseded in obtaining sore further
esters of this acid with a third-order alcohol containing
three chlorine atoms, so ealled chloroethon, As well there
was elaborated a rethod denending on introduction of one to
throe isothibcyanate zroups into 5henoxysilane. The gubetances
-mendloned above are of great luportance for impresmation of
materials, wakin~ then waterproof.

Thore have been eloborated new methods of synthesig, like
a/ the preparation of ferrites which beocause of their nazng-
tic »roperties are of sreat practical importance ,‘Krauze and
Wolski - Poznan/, b/ synthesis of inorranic nizments ‘Kranz -
Poznai,/, and ¢/ synthesis of series of thallates of various
metals, whercby the amphoteric character of thallium /III/
was proved /Kapitahczyk - Toznai/, -

- A new sinple nethod, depending on the reduction of perman-—
canate in the melt with NaOH, allowecd to obtain sodium hypo-
manganate Na;in0,, a compound of In' /V/ /Z.Jezowske-Trzebia-
towska ~ WrocXaw/. As well the investizations on the complex
compounds wcre developed there, firstly with rhenium and then
with vanadium ana-uranium,/whereby numerous new compounds of
these glements were ¢gbtained, Among others a compound of mono-
valent /+1/ rheaiun was stabilized in the complex with dipi-
ridyle, Yauy of the obtainad complexes, particularly nonow
and poly-nuclear, have bheen the subjcet of detailed structural
researches what will b mentiomeq later onm, At this place also
a new wethod of growins crystalsvof tertiary heavy netal phos-
phates nmay be noted W.ifubickl - ILublin/. '

‘The problens of the st ructure of inorga-
nlc compounds have developéd‘ih Poland in rmch
hizgher degree than the synthesis of inorranic commounds.

The variety of problems was considerable and the applied re-
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gseerch methods nanifold,

The probliime Aegarding the structure of chemical conpounds
have a wide aspect. They may be solved by the classical analy-
tical proczdure, On the other hand here belonz the determina-
tions of structure of chemical compounds by rncthods of X-ray
_analysis,.furtho r—the—determination~of "eleetronic structure
of moleecules and solids due to their maznetic, clectric and
optical properties, the deterninations of dipol riomenta, and
other methods which nay be aponlied also for Q“torninatiOn of
the structurc of ions in solutions. .

In all these branches we may note a pronounced progrcss
and considcrable achiﬁvemuhts.

Let us start with the ~tructure of simnle cougounds; and
then of the complex ones,. _

The Wersw smelwvaig used for determinations of unknown
structurcs of chemical compounds and ziving atom coordinatcs
as wcll as their ceordination within the unit cell has been
developed in WrocZaw and Idd%4. The structure of some metallie
compounds of rheniuw” and zirconium has been solved by W.Trze-~
biatowski aud F.ukaszewic z. Systematic dot“rﬂlﬁatlons of
structurcs of alcaline earths titanates were carricd out /ﬂ.&u-
kaszewicz,/ by apnlying the methods of prOJectlgns of clectro-
nic densitics deduced from the Fourier and Patterson synthesis.
In the Department of Inorganic Chbm1stry of the Institutas of
Te chnology, %637z, the strueturc of iodo- and bromo-diarscnite
was dctermincd /%.Gakdecki/, In Wrockaw the magnetochamical
investigzations and clectrical conductivity methods have becn
developed /N-Trzbolatowskl, B.Stalinski/. They examined systc-s

utlcmlly the hydrides of some transition netals 1like uraﬁlum,x
1antnanum, crium and others which hitherto have not becn in-
vustlgatvd by these methods. Among otherad the ferromagnotic
properties of uranium hydride, deuteride and telluride have
been found, such masnetic nroperties being discovercd in the
actinium socrics for the first time. To ths contrary of the ne-
| tallic oqnduct1v1ty of uranium hydride the lanthanide hydridcs
/of. lanthanum and cerium/ show the propcerties of scmlcohductors
which have beoen determined, and what proves that_they form
interrcdiate compounds butwcen rnictallic and salt-like ones.

N
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A similer behaviour was found with silver hypofluoride /AvZF/
for which tho eluctrlcal conductivity and the Hall effcet
have been dstermincd, thus enablinz to dofine the type of

the current carricrs, _ _

Purther semiconducting proportiecs of chemical compounds
have been investizated on the exemple of barium titenate /Pi-
goA - Wroctaw/ which shows intrinsic conductivity at low o~
pcratures, as well as on somo intermstallic compounds like
nine and ‘cadmium arsenides /W.Trzebiatowski/. All these re-~

scarchcs were carricd out by cnploying a complcte equipment

for dlflorvnt ohysical methods including the determination
~of Hall e¢ffcet within wide temperature ranze and using mono-
crystalline samples purified by the zone-melting mothod. _

The rcscarches on the electrical conductivity of sonic orga-
nic derivatives of dlhydroxyOuﬂZOnp, like methylenc bdlue,
have been initiated by prof. GumidAski /Wrockaw/. Later on
the investigations on the resorcin were continued in Cracow
where soue attompts wire undertaken as to broaden thc theore-
tical claboration of the conductivity mcochanism from the point
of view of so callcd metallic model /A.Gok@biowski/. As it is
known the determination of sone optical properties - such like
absorption gspectrum -~ is very useful for the deseription of
the clectronic stato of solids in terms of band theory. So in
casc of dihydroxybenzenc the optical rescarches supnlemontad
the clictrical concduetivity measurcment,

The works on chﬂW*lumiquCﬁucc st be included into the
mentioncd braneh of chemictry, The mechanism of chcmilumlnos-
cence of luecigenin under the action of H202 and its o 1datlon
‘kincties was investizated by Kroh /Lodz/ as well as the chemi-
lunineseence mechanism of luminol in the proscnce of catalytic
acting afcnts. :

Analozical problems of the kinetics and phosphorcseence .
spcetrum were olaborated on the example of thalium activated
potassium bromidc, The investigations on the light emission -
of the oxyd layers on aluminium anodes and thoir photolumincs-
conce cnabled to draw a conclusion qualifying the obsocrved
phenomenon as the eleetrolunincscence effoct /K, Gunifiski and
Z.Ruzicwicz - Wrockaw/.
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On thc basis of absorption spcetrum, photoclectrical c¢on-
ductivity and some thermoclzetrie propértics of KCl orystals
activated with metallic thalium /phosphor/ full particulars
of clectronic structurc were given, oxplaining the chereter
of the currcnt carricrs and proposins an adcoquate band model
tozether with the schemes of elﬂctronic transitions ,Rohleder -
Wrockaw/.

The structure of carbonylcyanide —CO/CN/2-,obtained for
the first tine by 'aXachowski in Iwdéw, was dectormined on the
basis of absorption spcctrum, as well as its forco congtants
were calculated /Tramer - Warsaw/.

Esscntial informetion concerning thoe structure of molccules
can bc obtaincd by measuring ‘their dipol momenta, This rcesearch
mcthodics was developed by J.Hurwic /Warsaw/ who introduced
sone gimplifications by adopting in plaece of troublesome an-~
hydrous solvents the saturated watcr solutions in benzone.

This way hc cxanined - emong others - the tautomcrism of
~aiiinovinylkctonc. }

The ncasurcnents of dicleciric polarisation helped to appre-
ciate the molccular intcoraction of differont organie compounds,
particularly with respcct to hydrogen bond, As well there was

cleboratcd & ~cncral clessification of diffcerent types of hydro- -

gen bonds ,'L.Sobezyk - Wrockaw/,

Similar ianvcstications on the structure of complex compounds
descrve a scparate troatment, . :

W. and Z.Jakédb /Cracow/ pruscntcd intcresting rcsults point-
ing on the cxistanco of complox compounds with coordination
number 10 on the cxample of molybdenum and tungsten /IV/ cy-
anides which arc able to coordinatc %o the prcsent 8 cyanide
groups two non-cyanidc oncs, for example thosec of nzo, NHB’
N2H4, The eaild W,Jakébdb proposcd for anothcr nolybdenum cyanide
/80 called Heide-Hoffman salt/ & new binuclcar coordination
foraula. Studying the structurc of the binuclear cobaltammone
corplex he found it to constitute a stablc rcdox-systcm oon-
taining the negative OE bridge, Bosides, Swinarski /Torut/
obtainecd scveral solenium-oyano-norcurates of hoavy nctals,
at the same time deteraining their solubilitics.
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The Wroelaw School /BeJoiowska-Trzcbiatowaka/ hds .arriod
out roscarches on the struoturo and chomical ‘bond of poly— ,
nuel cor eomplexcs and thoir nagnctie proncrticss A now zroup
of dlamaznctie bi-nuelcar rhenium /iV/ complaxos was discovor-
cd and the role of the oxyzen bdridze in formetion of these.
comnloxos froa sintle parﬂﬂafnctie Re/IV/ ions wae provud,
indieating a kind of intornal nolceular antif,rroma;nctiom.
Anothor kind of eizme- nctism was dote etod in rhofunm /V/ -
eomplaxus which haws boen proved te ¥ mono-nueloar, In this
eas¢ the dincmaznctisn wﬁs explaincd hy apnlying thu erystal~
linc ficld theuory,. what onablod the. duturmination 6f d>7cno-
ration of cne octio l:vels of d-eluctrons. On tho oxamplo
of vanadiun /III/ eemploxgs tho ore wag ~laboratod the first.
gonuine nethod of ryal stelchiomotriﬂ ooei‘ficiante dotormi-
nation for poly-nuclcar eonploxcs formation, as well as the
mothod for caleulation the staﬁility eonctants of noly-

. nuelear complexes ’L.@ajdowski - Wroelaw/._

It has bocn proved that onc ef the bi-nusloar rhonium /IV/
_conolgxus, lees the N,~oxo-oxy-ehlororhanate has thc propor-
tics of inorzanic forment and thus thc ability of thoe pevers-
iblo oxygen binding, The function of an intcrmediate oomplox
was ostablished, and as it was prevcd, tho absorption ef ono
oxyzen aton oeeurs through the oiygcn bridzc turnin. inte
poroxyzen onc, Applying radioehlorinc oxchanze the difforomeo
in chlorinc bonding betwoon tho chlororhenatus and ehloro-
-platinatus was stated, :

A eonsiderablc numbor of warks e s devotcd to the strueturc
of somplox ions in solutions in conncetion with solvation
and complox formation in water and orzanic solvents, gonerally
applying optieal mcthods, Among others, copper ané cobalt
cozpounds in wate» and aliphatic aleohols worc the subjoot
of St,iinc's works. Thore were measurcd the configurational
equilibria between 6- and 4-coordinative ions of cobalt /11/
in aquoous solutions containin¢ ncutral salts /W.Lidus/, what
onabled to draw somc ccnclusionc on the influcnes of ionie
forec on the mentioncd equilibria. Comprchonsive study on
the solvation and OO“Q’Gx formrtion of uranyl nitrate in or=
ganic solvents of widc range of dicl.ctric sonstants woro
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carricd out in rocktaw B.JaZOvaa-Trzbblatowska/, apply-
inz the analysis of absorption speetruny In this study
tho ionisation of tho compound’ in Qucstion was dctermined
by mcasuring thc cleetrical conductivity end hence calcus-
lating the dissociation constants of ionic pairs and triplcts,
Therc was scparcated and dutermined the structurc of the ura-
niun nitratc complex with TEP.

The solubility product of the wholc serics of heavy
mctals forrocyanidcs like thosc of Cd, Co and Cu were do-
toruined by various mcthods /A.Basinslki - Toruid/ and the
formation cquilibrie for rhodano-mercurate, among others
in accthone and .cthyl alcohol, were examlnod by A.Swinarski
/Torui/,

The distribution cquilibria of a chemiecal compound in
the liquid-liquid system posses ¢ssential mcaniny for analy~
tical purposcs, and also for purification of chemical con-
pcnnds. This subjeet was claborated by ¥,Kermula /Warsaw/,
e derived thoorctiesal donondonces enabling to cetablish
the conditions of distribution betwoen non-miscible liquids,
among others by adding a third component soluble in ono of
them, Then he extended it to the distribution law for acids
and alcalics, v

Sone arsumptioné conccrning the extraction thoory of uranium
conpounds were claborated by St.linc and Libué , Warsaw.' as well, .
ot all chemical processcs occuring in solutions arc decaling
with complex formation or rcactions., Interesting rosults
about thce mechanism of heavy Mutgl phosphatc preceipitation
have been obtained by clectromie Mcthods by W.Hubicki JLudblin/
who stated thcir hydrolytic bchaviour, Invostigating the proe-
cipitation of lanthanum phosphatc with di- or tri-sodium
phosphate hce found hereby that in spiée of edding an alcalinc
solution to the previously acidic solution of the lanthanun
salt the acidity of rcsultin golution increascs, what has
found its oxplanation in water chy ;nisorption on the preei-
pitate and following acidic dissociation of the basic
phosphate, .

The tautomeric equilibria of nitric acid in rclation to
the medium have been the subjcot of the rescarches of Reman
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spectrum T ine - Warsaw/. The influcnce of the solution aci-
dity on th. polarity of thu H0~N02 bond was found, lHence

the opinion was cxprcssod that in acidie mcdium not only

the NOE ion but also undissociatcd moleeulc may act as

a nitrifying agent, Tho investigation proesdurc was improved
as well whoreby an objcetive method of intensify detormina-~
tion of Raman lincs was clehorated, concldering the influcnce
of diffceront experinmcntal conditions /Keeki - Warsaw/, It

was later applied in the roscarchos on the intormolocular
action of dissolved salts on the golvent, e.g. for Zn012

and CaClZ in methanolc, The pronertics of nitrie acid -
sulphuric acid systcm have bdeon the subjoet of rescarchcs

of A.Swinarski ,Torui/. Basing on the viécosity and cleetri-
cal conductivity mcasurcments in the syston thors wore de-
teetod commounds and ionic forms allbwinglthe auvthor to undcr-
take an attoempt to rcconcilc the opinions of Hantech and In-
gold. (

Also in the field of the cherdeal bond thcory in tcrms
of quantum mcchanies we have to note the first pancrs,

KoXos /arsaw/ caleculited the Coulomb interaction integrals

of clcetrons in atom thus int{oducing cssential corrcetion

to the theory of molceular orbitals and inproving the calcu-

lations of‘cnorgy lovels of moleeules, apnlyinz it %o cthy-

lence and benzone moleeules. Considerations on applying a froo

clectron model of metals to a froo atom as well as calculations
 of cnurgy of organic @“oleculos were done by Goxebiowski /Cracow/

who dorived also a three dimensional model of & and ¥ clectrons

for organic particles.

The model of free cloetron was uscd also by KoXos for
d-clcetrons of metallic ions what, in conncetion with crystal-
linc ficld theory in which enerzetical levels underro splitting,
allowcd to caleulate-the oxcitation encrgy of ions, and later |
on to cxplain the structurc of absorption speetrum of some
conpleox ions,

The cherical individual is not only characteriscd by its
qualitative and quantitative composition, thormodynamical
‘propcertics and structurc, but also by ite attitude towards
othor individuals in ¢stablishing - armons othors - somo phase
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cquilibria in binary and poly-componont systons, somctimes
in wide tomperaturc or prossurc rangesl 
In the branch of phasc-cquilibri a of or-.
genic compounds like liquid-vapour and limuid-solid systems
thce School of pronSwietoslaweki /Varsaw,/ is traditionally
- dominating. The achicvoments of thie School arc cspecially
of groeat importance bccausc thoy erc dircctly connceted with
onc of th¢ most important~bfanches of our ncw national in-~
dustry, i.c,.further rceest of the products of dry dcotil-
lation of cosl, Zven a superficial survey of nuncrous works
and aehicvementg of prof.Swietostawskl and his School calls
for a scparate lceturc as in tho post-war period the dcvelop-
noant of this branch is oxpresscd by a larze number of publi-
cations /Jover 270/. in which scversel co=-workers like K.Zieborak,
W,lalcsifiski, A,Orsheg, T,Tonkels, A.Sylicki, Steoki, Kreglowski
and many othors have their contribution,, ‘
The majority of worlks deel wilth azcqtropie oxtonded on 3=,
4~ ond morc ecomponcnt systoms whereby some ncw typcs of 3-compoe
nent ezeoiropes as well as homo~ and hoteroazcotropy of quatornar#
systens were discovered on numerous cxamples. Thesc systomatical
rescarches woere carricd with tho homological scries of organic
conmpounds, Basing on thosc roscarches a full classification and
terminology for hetoro- and homoazcotropes was glven and proson~
ted to thc JUPAC as a projcct of international classification,
In rescarchcs on composcd polyazcotroplc mixturcs like coal
tar and other orzanic raw products he introduced the concéption
of the nain cormponcnt which is of cssential importance for such
gystens, Thc methodics and experiiicntal technies for the oxami-
nation of polyazcotropic mixturce has becn developed determining
the possibility of formation of azcotrovcs rcvcaled, The expori?
ments heve beon accomplished by thceoretical works ostablishing
thernodynauical foundations and relations, o.ze botweon the com- -
sosition and azcotropic depression, treating the azcotropes as
rcgular solutions., On this basls the propertics of azcotropes
canl be foruseon. ‘ :
Nuiacrous phasc cquilibria of organic compounds have bdboon
oxaminced uwader an incrcascd progssure csnecially in tho eritical
temperaturc ranze. It has been found that critical tomperaturcs
of binary and ternary azcotropce deviatc - somctimcs congiderably
fron the Cawlewski®s ruls, since azootrones apicar also in criti-
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cal ctates Thore were investi;afed the'nhcnomana of prc- and
post-critical range with usc of a2 ncw nwe thod as well as the
factors deteraining the limited mutual gtability of compresscd
Za808.

For oxporiﬂcnts on liquid-solid equilibria nw types of
cryoncters were designed. According to Swigtoszawski the fre-
ozing point of the main crystallization coaponcnt for so called
1deal ocutocotic system depends only on its molar fraction in “
the solution. This rule has been cheeked on mahy experiacents
as well as thc dependence function of these two factors for
terinary cutcctics was deduced. Then this rulc wae trensferrcd
on cutectics of ionic compounds /salts/ and on their transi-
tions into solid solutions. o

Purther works from the branch of calorymetry will bc spoken
about lator, However, I do not discuss herc the works connccte-
cd with the application of thesc fundemcntal rescarches in
practice, as they are to be dealt with in a geparate lecture
of thc author himseclf., A

To th> »ranch of phasc cquilibria of con”cnscd systems
belon  motellic alloys anad oxide systems, In the Wrockaw
School /iW.Trzchiatowski and J.Borak,/ therc have been elabo-
rated the phasc diagrams of binary titenium-copper and
rhenium~nlatinum systens. Investizations on appcearing of
go callcd @ -phascs in binary and tornary alloys of rheniun
with diffcrent transition metals as tuugston, molybdcenun,
aniobium, tantalum and the like were carricd out /J.Niemiec/.
mherc have been elaboratod phasc diagrems of binary systems
of titanium dioxide with the oxidcs of the sccond group me=
tals like BeO, Bal and Sr0 /..Dryé/. Thosc investigations
rcquired overcoming the difficult hirh—tenpbrqture technics,
as thoe moelting tempceratures uXCCCd hoerce 2000°C. Purthermore
phasc diagrams wors elaborat\d for tornary systcms of Cal-
;205-8102 and binary L'rO-PQO5 inportant for the fortilizer
industry /J.Derak ond J.%Wojcicchowske - Wroctew/. Similar
works on the CaO-LgO~‘2 5 werc carricd out by W.Bobromicki
and do-workors /Wrockaw/

The phase cquilibria arc conditioncd - as it is known -
by thormodyﬂamical potvntials of the componcits of thc system,
mhoriodynamical funetions of pure componcnts, as well as thosc

~ of chenical processcs, may be dotermined in different ways.
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To tho eclassic methods bolongs calorynctry which .+ Poland
has its tradition in the School of prof.W.Swietostawski and
A.Dorabialska. A scrics of works in this branch worc carricd
out by prof.Dorabialska and ¥&Znicwski /E4d%/. Among others
there was dotermined the solubility heat of langbeinito,

and the heats of allotropie tremsitions of sclenium and sule
phur: The micro-talorymetrie methodice was oxteonded by Iag-
nicwski who claborated dynartic determination methods of shorte
lasting variable hcat offeete and dctormined by this method

- the onolisatiqn heat of @ ~bi-ketoncs. In prof,Swigtostawskils
laboratory a now type of labyrinth calorymetcr was constructcd
for mcasurcicnts of small and long-lasting hoat cffcets, cege
of motallio alloys, binding proecss of cerient cte., By the way
lot me anaounce that 5.Stalidski fWrockaw/ has constructed

a low-tocuperaturce calorymeter for the temperaturc range of
liquid hydrogeon, the liquefaction of which hag been overcome
as wcll,

In caonveniont circumstances the thormodynonical propertics
may be @ .termined elecctrochemically by the ncasurcments of
clectrpmotive forces, namecly by measuring them in the wide
temperature range. This method was uscd in our laboratory
/WeTrzobiatowski and J.Tcrpitowskl -~ Wroctaw/ for detormination
of thc besic thermodynamical functions of mctallic alloys in
the tempcraturc range up to 800°C, Thosc works wore undertaken
to. demonstratc cesontial differcnces et the couwvsc of fundamen~
tal thorrmodynemic funotions botween intormetallic phases of va- ,
riablc composition, which ar> callcd berthollides and dalthonides.
Then those works wore oxtonded on liquid alloys of indium
with other nmotals, thus characterieing the solution tyncs
of liquid mctals, )

Now thore should be montioned tho works on cortain anoma~
1ities oceuring in the values of vapour »ressurc in the sol-
vent-salt-oranic compound systoms which have found the expla-~
nation by a scni-cmpirieal thoory /Sarnowski and Baranowski/.

- In goveral publications Barenowski /Cracow-Warsaw/ dealt
with clectrothermodiffusion applying new, claboratcd by him-
sclf thermodiffusional wethod for thc solvents, which may be
used for detorrination of Soret cocfficients. Daranowskl has
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given the thoory of this nmothod basine~ on sheswe o, ri.e of

tion - - taking place in liquid meicllic alloys undar
action of thoe cluctric field.

Now ¥ wou'ld lik: to discuss thc c 1 e ctr i cal
‘phene e nrToteuring—at—the in %t o r pha s ¢
betwcen two phases, a branch of pﬁ}gfhal chemistry being
developed by the School of prof,Kamiecrdski /Cracow/ and theon
by prof. Waksmundzlki /Tublin/, The Wnrks‘ngo becen diveloped
here dn throe directions, namely:

1/ surfacc cleetric potential of solutions

2/ abuorption microcecll and its anplication

3/ phenomena accompanying the flotation processcs

Within the firet direction, which is particularily important

in nn@nvs?ﬂwding of biological procusa g and cxperimentally

belongs to cxoarny difficult onces, the infiucnce of numerous

subatanccs on the curface clectric potential of aqucous solu-

tions was vsteblisicd. There has boen discovercd a new rule

conn civz th digsoclatiosu constant of the ~iven substance

with the surfacc tonsion and clectrical potontial on the surw

face of thc solution, Among others it was shown that there
gome whgtancos raising the int v7o2i2l poteontial,

Here bolong thosoe containing in a moloetnle the hydrophilic

and e nogotive dipol groups being set apart at sufficiently

far distanc2 in the “para® position, At :he closc position

/eeZe ¥ _Lva¥/ duc to the difforent orient ‘tion of the molccule

the potential dccrcascs. These rcescarchos .nablo to cstinate

the normal surface clectrical potential of »urc water which

cquals about 1 V with the ncgative ficld diivcted towards

the air. In ncarly 100 publications gemuing bsorption mierce

cells /constructcd by prof.Xamicrhski/ haVQ\buen described

'as well as thelr applicationss The cell of fh;s type prcsents

an cxtremcly senesitive instrument helping to Jcto?t all cleoectro-

chcuically active substances as woell of basicﬁaci ic character

as of ox~r.d ¢u L _evsous aald Moa-q Aoms solufﬁons, and

in thc gascous phasc. The ccll has fc .ad variouk apniications

within the potentiometric absorption .malysis, ¢L° for the

control of tho outflow from curamateraghic colum@s as well

/
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ag o dutector in the paper ulccfrophorcgié and a detector

of choemically active gascs in the air. Its sénsivity is so
high that the amount of 7.10”6% of chlorine in the eir
couses tho change of the clectrode potential of 50 mV. On
claborating the physical-chemical problems of such a compli-
cated process like the flotation the mcasurcments have been
mede as well of the total potential differcnce on the intor-
face as in the diffusional part of double clectrie layer,
what in soveral cascs caabled to explain the ohenomena ac-
companying the flotation proccss.

In conncction with the surfacc phenoricna it is convenient
to presont now the works dcaling with colloid chemistry,
being unfortunetely rather undevcloped in this country, for
only a small numboer of papers has anxncarcd on this tonic.
Mcre are to be montioncd herc the works of W.Wéjciak from
tho School of nrof.Cakecki /Pozned/ concorning the physical-
chomical srouycrijos of copper and Paal-gold hydrocsols for
which tho colour, viscosity, clectrical. conductivity and
clectrokinctical potential were measurcd in depondence on
protcetive colloid contents, the age and irradiation time.

To the samc branch bolons the torks of Bagifiskl and Bacidske
/Torusi/ on the precparction of hydrosels ond hydroxides of
Al, COr and Fc on the ionic exchange reogins, further the in-
vostigations on coosulation, stabllity and lizht absorption
for silvor halogenides ané finally thege of formation mecha-
nisn of mwolyhdonice acid hydrosols. |

Topcerchcs in e lcec ctrochomistry have been
continuatcd by a nurber of Departments and Institutes. Thoy
concernct thc mechonien of clcoetrode processces with adjcctive
phcaonene aand in a broad ranze the polarogiepihy. To the first
montioncd ficld bolonsy the investications of the late Kamocki
and Zombure , Cracow/ devoted to anodic dissolution of copper,
zinc, iron and lead in diffcront acids, alcalics and salts
by determining the polarisation curves. Somc phenomcna oc-
curinsg during the passivation and cuscntial for the anodic
polishing proccsscs could be cxnlaincd. Similar works were
cdrriad out by the mentioncd authors on the mechanisn of
pruecipitation of metals from tho solution.
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Othor aspects of cloctrochenistry are reprosented in
the works of Smia*owski and Szklarska-Smiatowska /Warsaw/
'whbduvolopad gomc thoorctical backsround of corrosion pro-
cossco important in tccimology.. Among others they have fol-
lowed the diffusion of hydrogen inte iron and nickel catho-

- dos toking tho advantage of the marked dilatational offect
regulting from high nressures of hydrogen, c¢spceially in its
atomic form. Dotailod investigations of thosc cffccts onabled
the apoprociation of the pressurcs as well =g the caleulation
of diffusion coofficicats of hydrozmen from its désorption
voloeity frow the oversaturatod cathode. It was found that
the prosence of somce catalytic poisons impairing the hydro-
gen rceombination cffccts markedly the dilatation inercase,
thus cnabling to arrangc these polsons accordingly to their
activitics ond to ocxplain the low hydrogon overpotcontial

on *ron. For thc first time' the curves of cathodic polari~
sation werc investizated on different planes of large iron
monocrysta, throwing thus a new light on the intererystalline
corrosion mechénism becausc in ammoniuit nitratc solution

the potential diffcrences between the plancs reach the value
of OQS.V. With the same method there wes found that the cor-~
rogion in ammoniwi nitrate solutions may be cffectivoly ime
paircd by tho prescnce of fatty acids, the aetion of which
deponds on the lensth of the hydrocarbon chain, ' '

The dencndonce of hydrosen overpotential on the kind of
the solvent wes the subjcet of invostirations of St.ine
/Wersaw/, whorcby the relation botween the overpressurce from
the one side end the, solvation cnorgy of hydrogen ion and
the polarizability of solvent moloculcs on the other hand
hag been established.

Further on thorce should be nentioncd the first works on
$he cathodic procdsscs which wore carricd out for the cloctro-
ysis of fuscd celcium and sodiun salts, Some explanations
of the formation of sub-ions werc given hore /Le.Suski-Cracow/.

Th¢ polarogzraphy is the last branch of
clectrochomistry which is to b vresented hore, In Poland
‘the loading part in this ficld .is playcd by prof.Kemula
and his School /Warsaw/. Becausc of cxtcnsive range of their
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works I et . rosteict myooll to vore ogt inportant
achicvommts, copoeiclly to thos. haviuy th:
flucnece on the devolonment of an"’ytlc“i‘uﬂv, lg, oy boing

" of fundamental importnicc for the nroccsses on the drop-

pinz clcetrode.

Pirst of 2ll thorc belougs horc thu uvlabaration of de-
tailod thoory of conccrled lirditing currcats, what wae of
vch 1dnorta1cv in application of polarorraphy to the drob-

cmg of quaatitative annlycis. Among o+h”rs th damping
effect of the di fTusional currents by wetaliic hydroxides
was explaincd as welle

In the multhﬂOd School polarograjnhy was uv11¢3bﬁ in roe

. gsecarches on reduction nochanicms and kinctice of organic
and 1lnorgzonic compounds, 1nc1ud1nn the complex ones. In
many e L AT o aaastbhle fo drow some counclusions on the
exiotoence of voutomerism, c.g. an pehydroxybenzaldchyde,
to councet the coursc of polarography curves with diffcr-
ont cheminn? ~r - wtics, oven with thosc of sturooisomcrs,
‘and to show ths most susilic sodaile of the reduction mecha-
nisn of complox compounds dopending on their structurcs,
ee3s in somc cranide comploxes /Sickinreki - Warcow/. Simi-
larly the influcncc of surficially. nctive substances /like
non-polar conpounds,” on polarographic waves wag proveds

‘ Particularly rich achilovenente in rocspect to chemical

. “analysis was obtainod by combination of polarosraphical me-
thod with chromatosraphy. Aftcr the final improvements the
chromatopolarosraphy cnablice for instarnce the quantitative
soparation within the scrics of aliphatic homologucs of
nitro~-compounds or among thc ispmvr.“of»niurouarohatic ONCHB,
Reeontly profiXomula claborated the principlc of a new so
callcd “hanging® clcctrode which is in shapc of a motionless
mercury drop. In this way a promnounccd scnsitisation of the
polarographic mothod, which is said to rcach 100,000 , was
enhanced duc to the cumulation of the tracc-amounts of me-
tallic ions from the solution. Thus it was pogsibl. to detect

- the unstable iatcrmediate —vniuvetyy U0 romple in the re-
action of the ~.  .op = nisrobenzenc, and sormc intormow
tallir roupounds Iormud in mercury.
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Using the polarosrapihic mothods it wes possibld to show
that the rcduction of rheniur eyonide connlexes lcoads to
+1 and oven -1 valenee nwbers for rhenium, and to cotain
scme information on the mochenian of reduction of PFo and-

‘Mn oxyanions /B.Jcfoweka-Trzcbiatowske and Bicrnat - Wroetaw/.

An intorvecting application of polarography at low $ompe-
‘raturces may bc noted as well, Thore wore applicd now sole
ventg lilze liquid ammqniakat s composcd from nitratos and
todides of lithium, ammonium ctec. /W.Hubicki - Lublin/.
Thece compounds form quite setisfactory solvents even from
gueh substances like earbonates, sulphates and fluorides
being thereby dod conéuctors of electricity., Different po-
larographic determination have been carried out for the so-

lutions of these salte.

‘In the field of methodies there must be ixentioned anotheyr
new method of dif"erential ranid-running polarozraphy
/Goerlich - Cracow/. Finally there should be nentioned the
works on some apnlications of dropping meroury electrode,
which was used by Yine ,/Warsaw/ for measurements of the cs-
‘pgcity of double layer. The author determined the influence
of solarisability of cations on the diflerential capacity,
its dependance on dielectric constant of the solvent, and
the influence of the solvent iteself on the desorption po-
tentials of the halozenide acids. :

"The: X ineties of chenical proces-
s e 8 belon:s to another traditional branchee of chenmigtry
bein; etill developed in Foland. Its application to the so-
lutions constitutes the main probdlem of th2 researéhes car-
ried out by profl.seJdzefowicz /ESdZ’, His works concern
the Izinetics of cheriieal nrocesces in binary phasic systems
on the interface between ligrid-liquid or liquid-zgam phases,
Yere belong investizations on the kinectice of the reaction
of arsenious acid or sulphur dioxide with iodine on the in-
toerface of water~organic solvent /St.Witekowa/. In the first
reaction the deciding step is initiated by the reaotion
between atomic iodine ané molecules of arsenious acid, while
in the second one an unctable complex of the formula SQEQHI
is forued, Hydrolysis of sulphuryl sulnhide discolved in 0014
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was examined on the interface with aqueous phase with changz-
ing pH whereby there was formd that the velocity of the re-
action is markedly enhanced by the addition of substances
lowering the surface tension, what points on the deciding
sirnificance of absorntion.

The kinetics of the reduction reaction of iron /III/
salts by means of tin /II/ ions was exemined in terms of
the contents of different neutral salts in the solution
A, Ulifska -~ Torud/.

- Ths kinetics and mecbanism of ox-red reactions have been
the subject of the researches of B.Jezowska=Trzebiatowska
antl co-workers. Theginvestiﬁations on the reactions between
the ions of the sane sign.have been of particular'intereat.
There were examined the reduction processes of metallic
oxy-snions by hydroxy ions /OH™/ and disproportionation
réactions of the oxy ions, For the first time there wae
proved'the rmltisteze course of reduction of pernanzenate
to I'm /IV/ and its varying mechanism depending on the con-~
centration of the alcali. Independently the reduction and
decomposition processes of ferrates /Fe-VI/ have been examin-
ed here /Ii,Wronska/.

To explain the course of the reaction of a technolozically
important process, the work on oxidation 'kinetice of nitro-
sylsulphuric acid under the pressure of dxygen up to 100 at.
were uadertaken by St.Bretsznayder /Warsaw,/. Thic enabled
hin to conclude that under high pressures the oxidation of
niter tekes place mainly in liquid phase, Similar aspects
had the investigations of Bretsznayder on the hydrolysis
of alwainium sulnhate solutions being under pressure, as
well as on the kinetics of oxidation of S0, contained in
these solutions by means of dissolved oxyzen. It was proved
that the reactidh proceeds by two parallel mechanisms, i,e.
chain and catalytic one, whereby the forner predominates
in diluted solutions while the latter in concentrated ones.
Also the way of interaction between 50, and ferrous ions
contained in solutions was Xkinetically exarined and the ori-
gin of the colours appearing hore was explained by complex
\compounds formation.,
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In solutions there were invesiizated meveral polymeri-
satlon reactions, o.g. 6f methylmotacrylate by neans of abe
gorption snectrum 4n wu-v rangs Jnroh - ¥4ds/, photopolimg-.
rysation of vinyl bremide /Xrpsgewski ~ Torud/, and phato
polinsrysation of agetis aldehyde ,Vojtczak - Posnasl/.

Decomposition kinetics of ‘organic compounds wae sxarine
#d on tho example of decasbdxylation of picoline, nisotinme
and lutidine ameids /A, Bylieki « Warsew/.

The kinetics of pascous Yoactions was claborated by

JeZavadzki,/Warsaw/ on ¢xample of Boudouard's reaction.
To this br anch belong the works af St,Ciborowski /Warsaw/
o2 hydrogenation of asatone %e progyl slcohol the kinctios
of which, &8s well as e¢uilidriws &n gaseous phase,has hcem
established in presence of eatalysts,

Investigations on kinetiss of ¢arbvonates disscelation
were carried on by Zawadzki end Bretsznayder/Wersaw/, Za-~
wadzki exanined the decompositien of zine earbonzte wndop
verieus pressurcs of 002 finding thoreby shat the trus aquie
l4bria are not -established, In this case tho activation hea$
is higher than that of the reaction end henese tho temparstnaa
is of great influence, v

Bretsznayder continuod his works on the dissociation mew
chanisn of solids, He proved that in ranges considarably
distant from equilibriun stetec the velocity of nuclei fore
mation of new phase on the interface determines tho disso~
ciation kinetice. Accepting the- Langruir’s assumptions he
derived an equation establishing the dependence of nuclee
ation falocity on the oversaturation degree. The value of
actigatioa pdersy inverssly proportional to the square of
the @versaturation logarythm proved thet the volocity of
fgnmation of new contres depends in the same way on the over-
aa&uration as the velociiy of formation of new phasc in son—~
aenna¢ion, boiling or erystallisation processce

Invust1~ations on the mﬂchanism of chomical raactions .
iy the solid state wore earrisd on in Wroctaw, too /W.Trzo-
biatowski; J.Darm and J,Vojeiechowska/« . There vas detormin-
ed the detailed course of such roactions like synthcsis of
technically important metat{tanates of barium and strontiun
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and tho dccomposition reaction of anhydridc in the prescence
of quartz by cstablishing intermcdiate products and partial
reactions, _

In Cracow A.Bielariski followed the course of synthesis
of secveral spinels from their oxide'components‘~ typical
scmiconductors ~ applyins the measurements of electrical
conductivity in dependence on tempcrature and oxyzen pressure
what revealed the complicated character of the process start-
ing already at the temperature of 200 - 300°C,

To the discussed branch of chemical reaction in solid
state belon: the works of L.Czerski and his co-workers /Cra-
cow/ on the topolo~y of oxide or. sulnhide layer formation
on pure metals or alloys. By applyin- the techmics of built-in
“indicator” in shape of thin platinum wire the authors could
distinzuich two differing layers and determine the mecheniem
of their forn:'fo. in terms of diffusion of metallic ions
and electrons. The velocity of the reaction is determined
by the diffusion of metal through the layer according to
he pafaoollic law. There was investigated the oxidation ki~
netics of copper /I/ oxide whareby it wes demonstirated that
the increase of the oxide layer is cause? by the diffusion
of oxyzen throuzh its lattice, -

The catalysis phenonena are closely connected with kinetics‘
but the heterogenic catalysis offers a different specifica-
tion being connected with surface phenomena and the electro-
nic and crystalline structure of the contact. As the contact
catalycts arc of great inportance for the chemical industry
the researches in this branch are particulrly esesentisl,
althoush they are rather complicated, The works in this
branch were initiated by J.Zawadzki /ilarsaw/ who examined
the mechanism of armonia decomposition om iron by statical
and dynanical methods and stated the first-order reaction.

Another extensive work of zawadzki concerned the amzonia
oxidation on platinum, He presented the radical mechanism
for this process, finding on the base of Linetical measure-
nents and identification of some intermediate products
that\nearly every ammonia molecule coming in touch with pla-
tinwi surface reacts into NOo This hizh efficiency depends
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on the vclocity of ceverael partial reactions in which the
Sormation of imide radical /-NH/ from i, end atomic oxy-
gen is - according to Zawadzki - of daciding inportance,

It would have been very appropriate if Zawadzkils inventive
works and theory found followers in this countrj.'

Basic works on the heterogenic catalysis have bean deve=-
loped in Poland subsequently in University cenires of Poz-
naf, Cracow, Gliwice and Wrociaw, They have been undertaken
with respect to different points of view on the contact
structure. The School of prof,A.Krauze /Poznai/ in numerous
works continued repearches on catalytic activity of amorpho-
us oxices with traces of heavy metals ions denosited on them,
Applyinz some etandart methods like decomposition of hydrow-
gzen peroxide, oxidation of indyzo-carmine ete., the specifie

character of catalytic activity hes beon sufficiontly explaine
-ed for binary or multi-comnonent vontacts in dcpendence on
their qualitetive and quantitative composition. There were
found ané degecribed various specifiealifeatures of  adsorb~

ed ions which have been denominated ag lonic Yo Sagoniem”,
ndouble-race character® of the carrier, catalytic mutation,
and others, Thers woere presented examples of extremely high
ectivity of catalysts so called inorganic superferments.

On this foundation, and basing on his own ovinions on
the radical structure of hydroxides the author described
several nechanisms for catalyzed reactions.

hemic.” changes of vanediun catalyst, taking place dur-.
ing oxidation of SO2 and resultinz in formation of vanadyl
sulphate were the subjeet of Weychert?s /Warsaw/ thermorravie
metriegl investizations in whieh he stated very high veloei-
ties of formation of this compouad,

Researches on the electronic factor of oxide and metalllc
catalysts were carried out by two methods, namely the electri-
cal conductivity /A.Bielafgki - Cracow/ and the measurcments
of megnetic proportics /W.Trzebiatowski = Wroctaw/. In tho for-
ner case the process of dehydregenation of aleohols and its
influence on the clectrical conductivity of mixed oxides
were the subject of mumerous resegrches. Several regularities
wore found here, for instenge that the conductivity of tho oxi-
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These changes are parallel with the effectivencss of cataly-
tical reaction, what in senc cases was possiblc to be ox-
pressed by a mathomatical dependence. These investizations
onablcd to »ropose the olectronic mechaniem df.thaae-reac-
tionse, Similarly the clectrical conductivity of zinc oxide
was examninocd in depondonec oen nrepsure and the compositien
of sufrounding atmogphero. On this basis a band model for
the oxysch sorption on this eompound was proposed. Analogie
cal works were carried out with nickel and tungseten oxides
/Haber and Doroh - Cracow/, )

Investigations carried out in Wroetaw had the purposc o

- pocognize the influence of & carrier on the elsotronie
structure of the paramagnotic metal doposited om it /for
dnstance palladium/, what can be followed by mcasuring tho
magznetic susecptibility. It has boon stated that paramesng-
tiem of deposited metals, even at lowost concentrations
docs not chanzc in an abnormal way. Instead, thore existe
an cPfcet of the supnort or carricr on the olactronic struce
ture of motal, comnectud with tho intorfaec betweon the semie
conduetor and notal, or somctimes with the chomicel intor-
action. Thus, there cxist somec possibilities'to explain the
differconces in catalytic effectivencsas of the same motal in
depcndonce on the applicd carvicre A magnotic method of de-
tornonation of the disporcion dogrece of netals on the car-
rier was claborated as woll,

In hetorogenous catalysis besides the electronic factor
also the sorption and diffusion processes and the capillary
gtructure of the contact are of essential importance, par-
ticularly in respect of its utilisation in technoloslcal
processes. These problems of catalysis were investigated
Yy prof.Sokalski and his co-workers ,/Gliwice/,

To the theoretical aspects of catalysics belonge a maths-~
matical approach to formmlation of the relations between

distribution coefficient of active areas oa the catalyst
surface on the one hand, and the activation energy of ad-
sorption and activity of the contact on the other, these
speculations having been made on the example of iron contacts.
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- Sonte further researches deglt with the charcteristics of .
the carrlers, esnecially in resp=ct to the structure of i~
lica, diffusion processes and calculetions of effective
porosity. ‘

Purther luportant work dealing with catalysie rather
from technological point of view has been made by the Branch
Institutes of C neral énenistrj /B.Treszczenowicz - Warsaw/
and of Organic Synthesis, but this is beyond the limits of
this lccture. S

Sorption processes are not only esgential in the eataly-
8ls but also ia corbent applications, e.g, in dehydration
oy, decolouration processes which have been the subject of
further reccarches. An attempt to generalise the Szyszkowski's
equation by applying Huttig~Fersusson’s and Barrerfs iso-
therms and the discussion of its characteristic pointe was
given by M.Lasol ,Cracow/. The sorption properties of alumi~
na and silica gels werc investigated by Bielafski by measu-
renents of the sorption of water vepour. He found that ir-
reversiblo sorption depends first of all on the caleination
tenperature while the physically reversiblc one depends on
the canillary structure being connected with preparation
mode of the sorbent itself. The activity of alumina gels
was examined by W.RKuczyriski /Poznad/ and that of silica gel
by P.2ollak /Cracow/, a dynamical method being apnlied by
the latter, A conpetitive method in respcct to BET was ela~
borated by L,Czerski /Cracow/ in application to the bitumi-
nous coal by the absorption of p-cresole from aquoous solu-
tion. In different way there are explained and characterised
the activity and corption properties of the surface of metal-
lic powders and coal. Trof,Tomassi /Warsaw/ applied here
pdtentiometric'maasuroments, usinz powder clcctrodos design-
ed by hinmsgelf, giving at the same time the meochaniem of
ostablishing o7 the potentials on the seid elcetrodes; these
potontiale change with catalyticel activity. o formulated
as well a simple functional dcpendence for tho carbon-powdeor
electrodo.

1.y prosciat statencat on the_development of physical-
chemical scicnces may be considored to be comploted. I would
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like to add still some ideas about ths youngest bremch in
this country, i.e, the nuclear chemist:y. Well, the devolon-
ment of nugleer cheristry has been 1nitiated since the cre-
ation of the Institute of Nuclear llesearch and beasuse of
a varticular attention paid to this branch by the authorie
¥les. On the field of stable isotopes which have bagn the
subject of prof,Zlotowskits /Warsaw/ investizations it shomld
be montiongéd here the improved by him method of "dripping
drops" for determination of heavy wlter eontents and oxarvine.
inz of isotonic effeet at moist combuztions of oome orsanic
~ gubstances, as well as the investi-ations on the character-
istigs of & counters for determination of ¢ 14 4n s - TEYIT- B
phasg. A.Dorabialsks /E6d2/ epntinued hor invostizations
on ths week radioactivity of some chcnieal olements and
initieted further rgsearehos on the applieation of radige
isptopes to gtudy surfaeg phenpmena,

In the Institute of Huelear Resgarch theoy worked on the
preﬁaration of marked com ounds likc Barium hypophoavhate
,T’ /o Bodiun eyanide /C / and sulphur digxide /8 / both
in water solutions and on carriory As well they suepeeded
in obtaininy from sulphur a carriepefrae phosphorus P32
TrofeQanpbell’s investizations followsd two divscttons: in
the branch of hot ators cheristry he obscrved the chemigel
effecte of necutrons on tﬁiﬁnxhylphosphste. using {02 the
first tinc preparations additionally markea with P’z what
gnabled & better identification of the reaction productsg
on the other hand he followed the chonmical offeets of 180«
merie eonversion of Brso using bromdide ilons whet brousht
about a break of Br-0 bonde and formation of bromides
since the repulsion energy of bremiu-: atom well exceeds
the valug of tho tonth fonisation potential, While irradiate
ing with néutrons the arsenisus chloride in benzens they
sdated a formation of arseno-phenyl compounds throush phenyl
radiealss Purther works concerncd the iwcehanism of danoaia-
tion of trace quantitics of radiocactive cations like those
of Sr, Cc and Co on motallic surfaces. This mcchanisn docs
net follow the simple rules resulting fron the standart
petentials, but is cssential for the kndwledge of conta~
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mination processos on notallic surfaces by radioelements,

Finally 1% should bo mentioncd that some rescarchos on' the
plutonium chemistry and also the raediation chcnistry have

boon comnencoed. -

Such is the zeneral pieture of the duvolopnent of nhy—
gical and inor-anic cheuistry within the lest 13 years,
Realizing that for the first five yeare of that »eriod we
were endcavouring to overcon: the disastrous consequencos
of the war, to restors and cquip our laboratories as wcll
as to fulfil immonsc didaetic duties, the. pieture proschted
here gonecrngdin faet the last ten years, what ie aleo evi-
dont from the small number of papors published t111 1949,
which amounts only 8% of the total, The development of chge
mical sciences was hero presentod on the basisg of works - .
having been alrcady publishcd, but it should be completcd
by numerous works being ennounced for the presont Consress
and which could not have heen spoken about. There must alsmo
be added a serice of valuable monogravhs on difforont probe
loms of physical chemistry that have been published hithorto,

The review of our achicvenonts exposed their positive and
in sonc instances nogative aspcete, It ig cvidont whore, to
vhat an cxtend and in what a reage the traditional and new
branches of mistry arc develoned in this country and what -
the results arc liko, The tencral conclusion that may "o drwvn
allows %o considor tho balanco of tho physical chomistry
branchce in question to be nositive. Zealous and continuous
offorts brought about not only the rcstoration of eacmical
geionecs but also thedr develonzmont to a much larzer extont
than in the inter-war poriod, what is in agrcoment with the
gencral situation in thie country in any rospocte

Now lot mc ralsc a quostion: what porepectives of these
‘ branchos of chomistry mey be oxpocted and ddsircd for the

future? :

I think that therc oxist cbnditions nvqessary for a sugce
cessful dovelonment of investizations on the strueture in
ceneral, commccied with chemical and physicael theorios,-

A cooperation botwoon expurdircntal chomiste and thoorctitians
‘elosur than hifherto, would be woleomod.
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The resoarches on phago oquilibria should zot wider ox«
nerimental basce ineluding ncw ncthodsy thus enabdbling to
oxtend the tomporature and prossurc rances, end then tho
theorctical intcrpxr ctations .

- Intecrfacc phcnomcne arg gloscly rclated to tachnolo*leal
procesees being of such importancc as the flotetion and
catelyais, Turther devJIOpﬁcnt in thess brancacs would Be
riost dosiyable and in the easc of catalysis the rescarches
in kinetics chould be extondods

A broader than hitherto trcatmont of the colloid chombstyy

~gecms to Do a ﬁacossity, and the creation of a now Chalr
would be wmost advisablc 4n duc time,

The branch of physieal chohiistry of large-molecule sub-
stanecs is undovglopcd dospite of dts closc econncetion with
synthetie resins and bilochomistry, ,

In all the montioncd branshes thc application of stablo

~and racdiocagtive isotovcs sheuld bu broader than hilthorte.

Qur sharc in the world ehenistry is not larze, In vicw
of oxpogted ominent dovelopmont of ehemicel rosearches in

~the world the prescrvation of our agtual position, or its
inprovinent, will requirce a scrious cffert, Howover, 4t is
possible to intensify the development ef this or that partl-
eular hraneh of ehcnistry by eonecntratinz our cfforts and
thus to eomc ahgad thouzh in enc narrew scetion, But plane
ningz in seicnec is cntirely diflcront then that in indusgtry
bceecause hery the human faetor and its individual ability
corcs forward, being not subordinatcd to suggestod forms,
Thercfore the developnent of ehomical seiunces in “‘oland
will depead in the first »nlaec on further pursonal creatlve
capaoity of seientisteg, their eence ptual and organizing
ebllitics, and this point of viow is p:ovod by the dcvelop-
ment of shoristry in such countrics like Switzorland or Swon
dun.

It must be clearly rcalizod that the developriont of sono
particular branehcs of ehomistx >y will be conditioncd by
propor roscarch workers,or even better whole tecams of clovor,
inventive people, who would and ocould overcome the difficwl-
tics, pooplc bainz ecaged by overwhelming passion to discover
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now facts and new ruvles.

I wished that thers were many such a poople anonz us,
particularly among the younger cm,mists, beoause they arc
to follow thce new routes of dovolep‘_.nt 9L chomistry. Iet
them successfully dGVQlop this scionce so that :{n the next
ten years belore the .Liftith Jubilec of our ghe: ’iaal Socloty
the achicvements of tho Polish chemistry be expresscd by
mogt scrious results as well for the sake of seience, as
to tho advantam of our sogicty and all pcace~loving n/ationa.«-
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